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ECON474, Trimester 2 2014 
Question 1 (25 Marks) 


Answer the following questions: 


(a) 


(b) 


(c) 


(d) 


(e) 


Why does OLS estimation involve taking vertical deviations of the points to the line rather than 


horizontal distances? (5 Marks) 


What do you understand by the term “autocorrelation”? Which are its effects when modelling 


using OLS? (5 Marks) 
What pattern(s) would a researcher like to see in a residual plot and why? (5 Marks) 
Explain what is a “spurious” regression and its effects when conducting research (5 Marks) 


Consider the following GARCH(1,1) model: 


Vat uy, Uy N~(0,0°1) 


2 2 2 
Or, = aot au.) + po, 


If y; is a daily stock return series, what range of values are likely for the coefficients “, ao, a; and 
B? (5 Marks) 
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Question 2 (25 Marks) 


In order to evaluate the effect of various firm-specific factors on the returns of a sample of 1,000 


firms, you estimate a regression of the form given by: 


r, = B+ BS; + B,MB, + BPE, + B,BETA, +u,; 


where: ri is the percentage annual return for the stock 
Si is the size of the firm i measured in terms of sales revenue 
MB1 is the market to book ratio of the firm 
PE1 is the price/earnings (P/E) ratio of the firm 
BETAL1 is the stock’s CAPM beta coefficient 


You obtain the following results (with standard errors in parentheses): 


(a) 


(b) 


(c) 


(d) 
(e) 


y =0.080 + 0.801Si + 0.321MBi + 0.164PEi + 0.084BETAi 
(0.064) (0.147) (0.136) (0.420) (0.032) 
R’ = 0.67 


Calculate the t-ratios. What do you conclude about the effect of each variable on the returns of 


the security? (5 Marks) 


On the basis of your results in part (a), what variables would you consider deleting from the 


regression? (5 Marks) 


If a stock’s BETA increased from | to 1.2, what would be the expected effect on the stock’s 
return? (5 Marks) 


Is the sign of BETA as you would have expected? (5 Marks) 


Interpret the value of R’. (5 Marks) 
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Question 3 (25 Marks) 


You have estimated the following ARMA(1,1) model for some time series data: 


y, =0.214+1.32y,, +0.58u,_, +u, 


Suppose that you have data for time to 7-1, i.e. you know that y,.; = 3.4 and u,_, =-1.3 


(a) Obtain forecasts for the series y for times ¢, t+1 and #42 using the estimated ARMA model 
(12.5 Marks) 


(b) If the actual values for the series turned out to be 4.1, 5.6 and 6.2 for ¢, +1 and t+2, respectively, 


calculate the (out-of-sample) mean squared error. (/2.5 Marks) 
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Question 4 (25 Marks) 


(a) 


(b) 


Describe two extensions to the original GARCH model. What additional characteristics of 


financial data might they be able to capture? (5 Marks) 


A researcher wants to test the order of integration of some time series data. He decides to use 


the DF test. He estimates a regression of the form: 


Ay, =LMty Vit +U, 


and obtains the estimate y = -0.24 with standard error = 0.05. 


i. What are the null and alternative hypotheses for this test? (5 Marks) 
li. Given the data, and a critical value of -2.88, perform the test. (5 Marks) 
iii. What is the conclusion from this test and what should be the next step? (5 Marks) 


iv. Another researcher suggests that there may be a problem with this methodology since it 
assumes that the disturbances (u,) are white noise. Suggest a possible source of difficulty 


and how the researcher might in practice get around it? (5 Marks) 
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Useful Formulae 


T 
A A 2 
p? _ ESS _TSS-RSS _|_ RSS 2,6, a) 
TSS TSS TSS 


F - test statistic = ((RRSS-URSS)/URSS)*(T-k)/m 


DW ~2(.—p) AIC = In(6? )+ = SBIC = In(6? )+ =(In T) 
mse=—_' _Y'(y,,-4,) MAE=——_)'ly,,,-f 
TT (T, =) a t+s ts T (T —1) = t+s ts 
di . 
S, = [Sat a) vn} (l-a)" Sir S, =a), +0-@)S,_, 
i=0 
P q 
fied ar S, »S= l, 2, nig Tis = Sai + ities 
i=1 j= 
Y, =Ht+Y,1 +U, y, =a+ Pt+u, 
Y, = PY, 1 +U, Ay, =WY,4 +4, 
y k 
= L.= XxX, 
lpr SE(w) t = a; it 
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Table A2.2_ Critical values of Student's ‘distribution for different probability 
levels, a and degrees of freedom, v 


0.3249 1. 4 . ; . 31.8205 63.6567 318.3087 636.6189 
0.2887 0. : p i ; i 22.3271 31.5991 
0.2767 0. f ; 5 : : 10.2145 12.9240 
0.2707 0. : é , R i ; : 8.6103 
0.2672 0. ; : ’ R . ‘ J 6.8688 
0.2648 0. , ‘ : : i 5.9588 
0.2632 0. A 3 J . R : ‘ 5.4079 
0.2619 0. . ‘ . - s é : 5.0413 
0.2610 d . , ‘ 4.7809 
0.2602 0: , j . ‘ , . 4.5869 
0.2596 0. . ‘ . S , x 4.4370 
0.2590 0. ‘ ’ 5 rs e J ‘ 4.3178 
0.2586 
0.2582 
0.2579 
0.2576 
0.2573 
0.2571 
0.2569 
0.2567 
0.2566 
0.2564 
0.2563 
0.2562 
0.2561 
0.2560 
0.2559 
0.2558 
0.2557 
0.2556 
0.2553 
0.2550 
0.2549 
0.2547 
0.2545 
0.2543 
0.2542 
0.2541 
0.2540 
0.2539 
0.2538 
0.2537 
0.2536 
0.2533 
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Table A2.3. Upper 5% critical values for F-distribution 


161 200 234 237 239 241 242 244 246 248 250 251 252 253 254 
18.5 19.0 3 193 194 194 194 194 194 194 194 5 195 195 195 195 19.5 
8.74 
5.91 
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Table A2.4 Upper 1% critical values for F-distribution 
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Table A2.5 Chi-squared critical values for different values of a and degrees 
of freedom, 1 


0.025 0.010 


0.1015 
0.5754 
1.213 
1.923 
2.675 
3.455 
4.255 
5.071 
5.899 
6.737 
7.584 
8.438 
9.299 


1 
2 
3 
4 
5 
6 
7 
8 
9 


10 
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Table A2.5 Chi-squared critical values for different values of a and degrees 
of freedom, v 


0.950 0.900 0.750 0.500 0.250 O100 0.050 0.025 


10.196 11.688 41.638 
10.856 12.401 42.080 
11.524 13.120 ; . 44.314 
12.1968 13.844 ; . t \d 45.642 
12.879 14.573 \ 46.963 
13.565 15.308 48.278 
14.256 16.047 49.588 
14.954 16.791 ; . J 50.892 
18.509 20.569 é . : 5 57.342 
22.164 24.433 . x . , ; 63.691 
25.901 28.366 é . E 69.957 
29.707 32.357 5 : , 76.154 
33.571 36.398 : , . . 82.292 
35.535 37485 40.482 A : 5 85.379 
43.275 45442 48.758 f 100.425 
61.172 53.540 657.153 . . 112.329 
69.196 61.754 65.647 3 . 124.116 
67.328 70.065 74.222 : ; ; 135.807 
83.829 86.909 91.568 158.963 
109.122 112.655 117.980 193.219 
152.224 156.421 162.724 : 249.455 
196.145 200.929 208.095 J 304.948 
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Table A2.6 Lower and upper 1% critical values for Durbin—Watson 
statistic 


20 
21 
22 
23 
24 
25 
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27 
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32 
33 
34 
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Table A2.7 Dickey—Fuller critical values for different significance 
levels, a 


13 
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Table A2.8 Critical values for the Engle—Granger cointegration 
test on regression residuals with no constant in test regression 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 
result in the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been returned. 


14 


